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PURPOSE: To improve the image quality by effectively preventing the 
mixture of dusts, etc., with the liquid chamber of an ink jet head. 
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intermediate liquid chamber forming member 21 made of a photosensitive 
resin to cover an ink supply port 26 at the part corresponding to the port 
26 by a photolitho process. 
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damages caused by the use of this translation* 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The ink jet head which covers with a photopolymer the ink feed hopper which supplies ink to said liquid room 
in the ink jet head which the liquid room formation member which forms two or more liquid rooms which two or more 
nozzles overlook becomes from a photopolymer, and is characterized by forming two or more micropores in a 
FOTORJSO process in this photopolymer. 

[Claim 2] The ink jet head which carries out two or more laminatings of the wrap photopolymer for said ink feed 
hopper, and is characterized by forming said two or more micropores in each class in an ink jet head according to claim 
1. 

[Claim 3] It is the ink jet head characterized by the photopolymer of said each class forming the diameter of opening of 
said micropore in a minor diameter for the photopolymer of the layer near said liquid room in an ink jet head according 
to claim 2. 

[Claim 4] The ink jet head characterized by having arranged the pattern which consists of a photopolymer formed in the 
FOTORJSO process which forms two or more detailed gaps in the ink jet head which the liquid room formation member 
which forms two or more liquid rooms which two or more nozzles overlook becomes from a photopolymer all over the 
passage from the ink feed hopper which supplies ink to said liquid room to said liquid room. 
[Claim 5] The ink jet head characterized by forming the detailed gap of said plurality in the height direction of the 
passage from said ink feed hopper to said liquid room in an ink jet head according to claim 4. 

[Claim 6] Two or more detailed gaps formed by said pattern in an Inkjet head according to claim 4 or 5 are ink jet heads 
characterized by forming so small that it being close to said liquid room. 

[Claim 7] Two or more detailed gaps which arrange two or more said patterns and form them by each pattern in an ink 
jet head according to claim 4 or 5 all over the passage from said ink feed hopper to said liquid room are ink jet heads 
characterized by forming so small that it being close to said liquid room. 

[Claim 8] The ink jet head characterized by forming two or more micropores in the member which forms the ink feed 
hopper which supplies ink to said liquid room in the ink jet head which the liquid room formation member which forms 
two or more liquid rooms which two or more nozzles overlook becomes from a photopolymer. 
[Claim 9] The ink jet head characterized by forming two or more micropores in the member which forms the ink feed 
hopper which supplies ink to either of claims 1, 4, and 5 in the ink jet head of a publication at said liquid room. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to an on-demand mold multi-nozzle Inkjet head about an ink 

jet head. 

[0002] 

[Description of the Prior Art] An ink jet recording method attracts attention from it being suitable also for that a record 
process is very simple or color record etc. while being able to record a head, without contacting in the record paper. 
Although various methods are proposed as old and this ink jet recording method, only when a record signal is inputted, 
by current, the so-called drop method on demand (DOD) which carries out the regurgitation of the ink is in use. And the 
so-called Bubble Jet and a piezo actuator method are in a DOD method. 

[0003] By the way, although it becomes impossible to inject an ink droplet when the nozzle which carries out the 
regurgitation of the ink droplet is got blocked in an ink jet recording device Two of the dust adhering to the component 
part of an ink supply system and the dust in ink flowing into a liquid room and a nozzle, and getting them blocked in the 
color of the ink which adhered aroimd the nozzle drying to the 1 st, and getting it blocks in it as a cause of this 
clogging, and the 2nd from the ink feed hopper to a liquid room, are presumed. 

[0004] Then, against the 1st cause, the component ratio of the wetting agent of the component of ink is made high, or 
the cure of equipping a nozzle side with a cap mechanically for desiccation prevention is taken so that it may be hard to 
dry ink. Moreover, although the policy which equips a part of ink supply system with a filter, and intercepts invasion of 
the dust from the outside is devised to the 2nd cause, if a filter is arranged in the ink supply system to a head, 
component parts will increase in number, or a miniaturization will become difficult, and when it dissociates with a filter 
in the case of the desorption of a head, there is un-arranging [ of dust invading from a separation part ]. 
[0005] Therefore, preparing a filter in an ink jet head is known as 2nd cure against a cause, for example, it is indicated 
by the thing which formed the common liquid room and formed the filter in a part of wall surface of a common liquid 
room with siHcon, or JP,5-254120,A as indicated by JP,5-193134,A - as - macromolecule resin - using - a liquid 
room — forming — a hole detailed at an excimer laser — there are some which processed it and formed the filter. 
[0006] 

[Problem(s) to be Solved by the Invention] However, if it is in the former Inkjet head mentioned above, in order to form 
a filter using silicon and to have to repeat masking, exposxu-e, and etching several times to silicon, a processing process 
is complicated, moreover an ingredient and manufacture cost become high and mass-production nature is scarce. 
Moreover, if it is in the latter ink jet head, since it is post processing which processes the filter after liquid room 
formation with an excimer laser, the technical problem that dust mixes in a liquid room according to dust generating 
from the ingredient by invasion and laser processing of the dust from a processing environment occurs. 
[0007] This invention is made in view of the above-mentioned point, and aims at preventing certainly mixing of the dust 
to the Uquid room in a multi-nozzle Inkjet head etc., and improving image quality. 
[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, in the ink jet head which the 

liquid room formation member which forms two or more liquid rooms which two or more nozzles overlook becomes 

from a photopolymer, the ink jet head of claim 1 covered with the photopolymer the ink feed hopper which supplies ink 

to said liquid room, and formed two or more micropores in a FOTORISO process in this photopolymer. 

[0009] In the Inkjet head of above-mentioned claim 1, plurality carried out the laminating of the wrap photopolymer for 

said ink feed hopper, and the ink jet head of claim 2 formed said two or more micropores in each class. 

[0010] In ttie ink jet head of above-mentioned claim 2, as for the ink jet head of claim 3, the photopolymer of a layer 
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with the photopolymer of said each class near said Uquid room formed the diameter of opening of said micropore in the 
minor diameter. 

[001 1] The ink jet head of claim 4 has arranged the pattern which consists of a photopolymer formed in the FOTORISO 
process which forms two or more detailed gaps all over the passage from the ink feed hopper which supplies ink to said 
liquid room to said liquid room in the ink jet head which the liquid room formation member which forms two or more 
liquid rooms which two or more nozzles overlook becomes from a photopolymer. 

[0012] The Inkjet head of claim 5 formed the detailed gap of said plurality in the height direction of the passage from 
said ink feed hopper to said liquid room in the ink jet head of above-mentioned claim 4. 

[0013] Two or more detailed gaps which form the ink jet head of claim 6 by said pattern in above-mentioned claim 4 or 
the Inkjet head of 5 were formed so small that it is close to said liquid room. 

[0014] Two or more detailed gaps in which two or more ink jet heads of claim 7 are arranged all over the passage from 
said ink feed hopper to said liquid room, and form said pattern by each pattern in above-mentioned claim 4 or the ink jet 
head of 5 were formed so small that it is close to said liquid room. 

[0015] The ink jet head of claim 8 formed two or more micropores in the member which forms the ink feed hopper 
which supplies ink to said liquid room in the ink jet head which the liquid room formation member which forms two or 
more liquid rooms which two or more nozzles overlook becomes from a photopolymer. 

[0016] The Inkjet head of claim 9 formed two or more micropores in the member which forms the ink feed hopper 

which supplies ink to said liquid room in one ink jet head of above-mentioned claims 1, 4, and 5. 

[0017] 

[Function] Since the ink jet head of claim 1 covered with the photopolymer the ink feed hopper which supplies ink to a 
liquid room and formed two or more micropores in a FOTORISO process in this photopolymer, while it prevents 
mixing of the dust to a liquid room etc. certainly and can improve image quality, the formation process of micropore is 
easy and mixing of the dust at the time of micropore formation etc. can also be prevented. 

[0018] Since the Inkjet head of claim 2 canied out two or more laminatings of the wrap photopolymer for the ink feed 
hopper in the ink jet head of above-mentioned claim 1 and formed two or more micropores in each class, it can secure 
filter area greatly and its life as a filter improves. 

[0019] Since, as for the Inkjet head of claim 3, the photopolymer of a layer with the photopolymer of each class near a 
liquid room formed tiie diameter of opening of micropore in the minor diameter in the ink jet head of above-mentioned 
claim 2, a life becomes long, while being able to capture big dust by the upstream, being able to capture small dust by 
the downstream and a fiinction's improving as a filter. 

[0020] Since the ink jet head of claim 4 has arranged the pattern which consists of a photopolymer formed in the 
FOTORISO process which forms two or more detailed gaps all over the passage from the ink feed hopper which 
supplies ink to a liquid room to a liquid room, while it can prevent mixing of the dust to a liquid room etc. certainly and 
can improve image quality, the processing process of micropore is easy and mixing of the dust at the time of micropore 
formation etc. can also be prevented. 

[0021] Since the Inkjet head of claim 5 formed the detailed gap in the height direction of passage in the Inkjet head of 
above-mentioned claim 4, it can perform a configuration three-dimensional as a filter, and its life as a filter improves. 
[0022] Since the ink jet head of claim 6 formed two or more detailed gaps in above-mentioned claim 4 or the ink jet 
head of 5 so small that it is close to a liquid room, coarse dust etc. can be captured by the upstream, fine dust etc. can be 
captured by the downstream, and a life becomes long while a fiinction improves as a filter. 

[0023] Since two or more detailed gaps in which two or more Inkjet heads of claim 7 are arranged all over the passage 

from an ink feed hopper to a liquid room, and fomi a pattern by each pattern in above-mentioned claim 4 or the ink jet 

head of 5 were formed so small that it is close to a liquid room, coarse dust etc. can be captured by the upstream, fine 

dust etc. can be captured by the downstream, and a life becomes long while a fimction improves as a filter. 

[0024] Since the ink jet head of claim 8 formed two or more micropores in the member which forms the ink feed hopper 

which supplies ink to a liquid room, it can give two or more functions, such as filters for capture, such as a substrate of a 

liquid room formation member, and dust, effectively to the member which forms an ink feed hopper. 

[0025] Since the ink jet head of claim 9 formed two or more micropores in the member which forms the ink feed hopper 

which supplies ink to said liquid room in one Inkjet head of above-mentioned claims 1, 4, and 5 Micropore can be 

multilayered, and gradually, target minor diameter-ization becomes easy, and endurance's [ the fiinction and endurance ] 

as a filter improves, it becomes a pressure receiving side in case the member of the diameter of opening of micropore 

which moreover forms an ink feed hopper forms micropore in a photopolymer, and micropore can be formed with a 

sufficient precision. 

[0026] 
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[Example] Hereafter, the example of this invention is explained with reference to an accompanying drawing. The 
sectional view where the appearance perspective view of an ink jet head in which drawing 1 shows one example of this 
invention, and drawing 2 meet the decomposition perspective view of drawing 1 , and drawing 3 meets the A-A line of 
drawing. 1 , and drawing 4 are sectional views which meet the B-B line of drawmg J . 

[0027] This ink jet head consists of an actuator unit 1 and a liquid room unit 2 joined on this actuator imit 1 . The 
actuator unit 1 has joined the frame member 5 which encloses the perimeter of the piezoelectric-device trains 4 and 4 of 
two trains which come to arrange two or more laminating mold piezoelectric devices on a substrate 3 seriate (successive 
installation), and the piezoelectric-device trains 4 and 4 of these 2 train. The piezoelectric-device train 4 makes by turns 
two or more piezoelectric devices (this is called "mechanical-component piezoelectric device".) 7 and 7 ~ to which the 
driving pulse for drop-izing ink and making it fly is given, and two or more piezoelectric devices (this is called "fixed 
part piezoelectric device".) 8 which only serve as a liquid room unit holddown member, without being located between 
the mechanical-component piezoelectric device 7 and 7, and giving a driving pulse and 8 - ******** BAIPITCHI 
structure. 

[0028] The liquid room xmit 2 pastes up the liquid room formation member 13 which consists of a photopolymer which 
forms a pressurization liquid room, common passage, micropore, etc. on the diaphragm 12 in which the diaphragm 
section 1 1 was formed, and comes to paste up the nozzle plate 16 in which the nozzle 15 was formed on this liquid room 
formation member 13. By these diaphragms 12, the liquid room formation member 13, and the nozzle plate 16 
Pressurization ****** 17A and 17B of each mechanical-component piezoelectric device 7 of the piezoelectric-device 
train 4, two or more pressurization liquid rooms 17 which have the diaphram section 1 1 which counters 7 — and which 
each achieved abbreviation independence, and two trains which consist of 17 - are formed. The nozzle trains 15A and 
15B of two trains which installed successively two or more nozzles 15 which attend each pressurization liquid room 17 
of each pressurization ****** 17A and 17B are formed in the nozzle plate 16. 

[0029] Although the liquid room formation member 13 of the liquid room imit 2 is located between diaphragm 12 top 
face and a nozzle plate 16 as mentioned above and forms the pressurization liquid room 17, passage, etc. here The 
bottom liquid room formation member 20 which used the dry film resist (photopolymer film) for diaphragm 12 top face, 
and formed the liquid room pattern in it on the production process. It is considering as the three-tiered structure which 
joined the bottom liquid room formation member 21 which formed the liquid room pattern using the dry film resist, and 
the top liquid room formation member 22 which formed the liquid room pattern using the dry film resist as well as 
nozzle plate 16 inferior surface of tongue. 

[0030] The liquid room configuration and ink feed zone of this liquid room unit 2 are explained also with reference to 
drawing 5 thru/or drawing.8 . Here, the detail top view of the ink feed hopper section of drawing 6 and drawing 8 of the 
sectional view of the ink feed hopper section where drawing 5 meets the top view of a liquid room configuration, and 
drawing 6 meets the C-C line of drawing 5 , and drawing 7 are the enlarged drawings of the F section of drawing 7 . 
[0031] In this liquid room unit 2, the fluid resistance sections 23 and 23 which supply ink to each pressurization liquid 
room 17 of each pressurization ****** 17A and 17B from both sides are formed. Furthermore, outside common liquid 
room 24a and inside common liquid room 24b which are open for free passage in the fluid resistance sections 23 and 23 
and which are common passage are prepared in the both sides of the fluid resistance sections 23 and 23, i.e., the both 
sides of the direction of a train of pressurization ****** 17A and 17B, and the direction which intersects 
perpendicularly, respectively. The inside common liquid rooms 24b and 24b of each train are made to become 
independent in the septum section 25. 

[0032] And the distribution way 27 which distributes the ink supplied from the ink feed hopper 26 formed in the 
diaphragm 12 to each pressurization ****** 17A and 17B is formed, and distribution section 27a of this distribution 
way 27 is made to open for free passage to the end side of outside common liquid room 24a of each pressurization 
****** 1 7A and 1 7B, and inside common liquid room 24b. Ink is supplied to the ink feed hopper 26 through the ink 
delivery pipe 29 inserted in ink feed-holes 3a of a substrate 3, and ink feed-holes 5a of the firame member 5 as shown in 
draw ing 6 . 

[0033] So, the micropores 30 and 3 1 of plurahty (large number) are formed in the part corresponding to the ink feed 
hopper 26 at the bottom liquid room formation member 20 and the middle liquid room formation member 21 which 
consist the ink feed hopper 26 of this diaphragm 12 of a wrap photopolymer, respectively. Formation of these 
micropores 30 and 3 1 is formed in coincidence when forming the predetermined liquid room pattern by each bottom 
liquid room formation member 20 and the middle liquid room formation member 21 according to a FOTORISO 
process. 

[0034] For example, the dry film resist of the predetermined thickness which is a photopolymer for forming the bottom 
liquid room formation member 20 on the flat field of a diaphragm 12 is laminated by heat and pressurization. 
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ultraviolet-rays exposure is carried out using the mask according to a micropore pattern, an exposure part is stiffened, 
negatives are developed using the solvent from which an xmexposed part is removable, much micropores 30 are formed, 
and actual hardening is again carried out with ultraviolet-rays exposure and heat after washing in cold water and 
desiccation. Furthermore, the dry film resist of the predetermined thickness which is a photopolymer for forming the 
middle liquid room formation member 21 on the bottom liquid room formation member 20 is laminated by heat and 
pressurization. Ultraviolet-rays exposure is carried out using the mask according to a micropore pattern and a liquid 
room pattern, an exposure part is stiffened, negatives are developed using the solvent from which an unexposed part is 
removable, many micropores 31 and predetermined liquid room patterns are formed, and actual hardening is again 
carried out with ultraviolet-rays exposure and heat after washing in cold water and desiccation. 
[0035] Here path phiDl of the micropore 30 of the bottom liquid room formation member 20 and path phiD2 of the 
micropore 3 1 of the middle liquid room formation member 21 As shown also in d raw i n g 8 Path phiD2 of the micropore 
31 of the middle liquid room formation member 21 near the pressurization liquid room 17 (downstream into which ink 
flows) is formed in a minor diameter (phiD2<phiDl) rather tfian path phiDl of the micropore 30 of the bottom liquid 
room formation member 20 near the ink feed hopper 26 (upstream into which ink flows). Moreover, path phiD2 of the 
micropore 3 1 of the middle liquid room formation member 21 is formed in a nrnior diameter rather than the path of a 
nozzle 15. For example, when the path of a nozzle 15 sets to phi30micrometer, as for path phiD2 of micropore 31, 
forming in about 25 micrometers is desirable. 

[0036] In the ink jet head constituted as mentioned above By impressing the driving pulse electrical potential difference 
of 20-50V to the mechanical-component piezoelectric device 7 of the piezoelectric-device trains 4 and 4, and 7 — 
alternatively according to a record signal The diaphragm section 1 1 to which the mechanical-component piezoelectric 
device 7 to which the pulse voltage was impressed is extended in the direction of a laminating, and a diaphragm 12 
corresponds is made to transform in the nozzle 15 direction. The volume of the pressurization liquid room 17 contracts 
in connection with this, the ink in the pressurization liquid room 17 is pressurized, and it can record by ink's serving as a 
drop from the nozzle 15 of a nozzle plate 16, and being injected. 

[0037] And in connection with the regurgitation of an ink droplet, the ink pressure in the pressurization liquid room 17 
declines, and some negative pressure occurs in the pressurization liquid room 17 according to the inertia of the ink flow 
of this time. Since the diaphragm section 1 1 of a diaphragm 12 retums to the original location and the pressurization 
liquid room 17 becomes the original configuration by making impression of the electrical potential difference to the 
mechanical-component piezoelectric device 7 into an OFF state under this condition, negative pressure occurs fiirther. 
[0038] The ink containing the ink delivery pipe 29 which leads to the ink tank which is not illustrated at this time Since 
it passes along the micropore 30 of the bottom liquid room formation member 20 from the diaphragm 12 ink feed 
hopper 26 and the outside common liquid rooms 24a and 24b are fiirther supplied through the distribution way 27 
through the micropore 3 1 of the middle liquid room formation member 21 It fills up from both sides in the 
pressurization liquid room 17 through the fluid resistance sections 23 and 23 from the these outsides common liquid 
rooms 24a and 24b. Then, after vibration of the ink meniscus side of a nozzle 15 is declined and stabilized, a pulse 
voltage is impressed to the mechanical-component piezoelectric device 7 for the next expulsion of an ink droplet. An 
image necessary by repeating this actuation is recordable. 

[0039] Since the dust contained in ink when ink passes the micropore 30 of the bottom liquid room formation member 
20 and the micropore 3 1 of the middle liquid room formation member 21 is captured when ink is supplied to the outside 
common liquid rooms 24a and 24b from this ink feed hopper 26, it is prevented that dust etc. mixes in the pressurization 
liquid room 17. Since micropores 30 and 3 1 are moreover formed in the FOTORISO process using a photopolymer, the 
processing process is easy and it can also be prevented that dust etc. mixes at the time of micropore formation. 
[0040] And since the photopolymer which forms micropore is made into the two-layer structure of the bottom liquid 
room formation member 20 and the middle liquid room formation member 21, a large area as a filter can be taken and a 
life improves. 

[0041 ] Moreover, since the diameter of opening of the micropore 3 1 of the middle liquid room formation member 21 of 
the downstream is formed in a minor diameter rather than the diameter of opening of the micropore 30 of the bottom 
liquid room formation member 20 of the upstream Coarse dust etc. cannot pass the micropore 30 of the bottom liquid 
room formation member 20, but since it is captured without the ability passing the micropore 3 1 of the middle liquid 
room formation member 21, it can attain reinforcement while the fiinction of fine dust which passed micropore 30 as a 
filter improves. 

[0042] Next, other examples are explained with reference to drawing 9 and drawing 10 . Each of these examples arrange 
the patterns 34 and 36 which consist of a photopolymer of the flat-surface crank configuration ( drawing_8 ) which 
forms two or more detailed gaps 33 and 35 in the direction in which ink flows all over the ink passage from the ink feed 
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hopper 26 to the pressurization liquid room 17 (each drawing shows the part of the distribution way 27 of dra win g 5 
or a geometrical configuration. Each patterns 34 and 36 are formed in coincidence according to the FOTORISO process 
like the formation of micropore mentioned above at the time of formation of a liquid room pattern. 
[0043] Also thus, by arranging the pattems 34 and 36 which form two or more detailed gaps 33 and 35 all over ink 
passage While ink is supplied to the pressurization liquid room 17 from the ink feed hopper 26, dust etc. is captured 
without the ability passing through the detailed gaps 33 and 35. Since it is prevented that dust etc. mixes in the 
pressurization Uquid room 17 and it moreover forms pattems 34 and 36 in a FOTORISO process, the processing process 
is easy and it can also be prevented that dust etc. mixes at the time of micropore formation. 

[0044] In this case, like said micropore, so that each pattems 34 and 36 are close to the pressurization liquid room 17, 
namely, if the downstream of the flow of ink can form the detailed gaps 33 and 35 small (it is about the opening area of 
the direction which intersects perpendicularly with flow) and carries out them in this way, they can attain the 
improvement in fimctional and reinforcement as a filter. 

[0045] Moreover, the arrangement part of the pattems 34 and 36 which form the detailed gaps 33 and 35 is not restricted 
to one place, and can also be arranged by drawing 5 to any two or more places, distribution section 27a of the 
distribution way 27, the distribution way 27, and the common liquid rooms 24a and 24b, and the coiimion liquid rooms 
24a and 24b. At this time, the improvement in fimctional and reinforcement as a filter can be similarly attained with 
having mentioned above by forming small the gaps 33 and 35 detailed in each 34 or about 36 pattern arranged in the 
location near the pressurization liquid room 17, 

[0046] Next, the example of fiirther others is explained with reference to drawing 1 1 . In this example, the pattems 41 
and 42 which consist of a photopolymer formed in the FOTORISO process which forms two or more detailed gaps 40 in 
the height direction of this passage all over the passage of ink until it reaches [ from the ink feed hopper 26 ] the 
pressurization liquid room 17 are arranged. 

[0047] While this detailed formation approach of a gap 40 carries out formation arrangement of the pattern 41 which 
forms two or more clearances 43 by the middle liquid room formation member 21 of said example at a diaphragm 12 
side By carrying out formation arrangement of a pattern 41 and the pattern 42 which forms two or more gaps 43 by 
turns at a nozzle plate 16 side, joining like said example and carrying out xmitization of these by the top liquid room 
formation member 22 The detailed gap 40 can be formed in the height direction of passage by the pattem 41 and the 
pattern 42. 

[0048] Reinforcement can be achieved, while becoming a configuration three-dimensional as a filter, the flow of ink 
becoming complicated and the fimction as a filter improving, if it does in this way. 

[0049] Next, other examples are explained with reference to draMnglZ fiirther again. Two or more micropores 46 are 
formed in the part used as the ink feed hopper 26 of the diaphragm 12 which joins the liquid room formation member 
which consists of a photopolymer in this example. The approach of forming micropore 46 in a diaphragm 12 can form 
micropore 46 in coincidence by resist working, when forming a diaphragm 12 on the metal plate of nickel (nickel) for 
example, by the electroforming method. Moreover, micropore 46 can be formed in coincidence also with an etching 
method of construction. In this case, although the path of the ink feed hopper which consists of micropore 46 changes 
also with the number of nozzles, or diameters of a nozzle, it is taken as the area which is equivalent to abbreviation 
phi 1 -phi 1 Omicrometer or it here. 

[0050] Thus, by forming micropore 46 in a diaphragm 12, two or more fiinctions, such as filters for capture, such as a 
substrate of a liquid room formation member and dust, can be given to a diaphragm 12. 

[0051] Moreover, the micropore and the detailed gap by the liquid room formation member 13 which was stated in said 
example on the diaphragm 12 in which two or more micropores 46 which serve as the ink feed hopper 26 in this way 
were formed are also combinable. And it considers as the smaller diameter of opening, or opening area, so that it is 
close to the pressurization liquid room 1 7, as the micropore and the detailed gap which form the micropore 46 of a 
diaphragm 12 in this case by the liquid room formation member 13 which sets to phiSOmicrometer and consists of a 
photopoljnner were mentioned above. 

[0052] If it does in this way, coarse dust etc. can be captured by the comparatively big micropore 46 of a diaphragm 12, 
and the micropore formed by the liquid room formation member 13, dust fine in a detailed gap, etc. can be captured. 
And by multilayering a filter style in this way, fluid pressure loss in the filtration section is lost, and a durable filter is 
obtained. By forming the ink feed hopper of a diaphragm by much micropores with it, to interlocking of a dry film resist 
arising and being unable to form micropore, if the ink feed holes of a diaphragm are mere opening circles, when it 
laminates a dry fihn resist on a diaphragm, the pressure receiving side of a dry film resist can be made, interlocking at 
the time of a lamination can be prevented, and the micropore by the photopolymer can be formed with a sufficient 
precision. 
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[0053] In addition, this invention is applicable also to the ink jet head using the variation rate (variation rate of d31 
direction) of the direction of electric field of a piezoelectric device, the not only the ink jet head that uses the variation 
rate (variation rate of d33 direction) of the direction of a right angle but direction of electric field, and this direction. 
Moreover, although the example which applied the direction of opening of a nozzle to the ink jet head of the side 
shooter method carried out on the displacement direction of a piezoelectric device and the same axle explained in the 
above-mentioned example, it is appHcable also to the ink jet head of the edge shooter method which carried out the 
direction of opening of a nozzle in the displacement direction of a piezoelectric device, and the direction which 
intersects perpendicularly. 
[0054] 

[Effect of the Invention] While according to the ink jet head of claim 1 preventing mixing of the dust to a liquid room 
etc. certainly and being able to improve image quality since the ink feed hopper which supplies ink to a liquid room was 
covered with the photopolymer and two or more micropores in a FOTORISO process were formed in this photopolymer 
as explained above, the formation process of micropore is easy and mixing of the dust at the time of micropore 
formation etc. can also be prevented. 

[0055] Since according to the ink jet head of claim 2 two or more laminatings of the wrap photopolymer were carried 
out for the ink feed hopper and two or more micropores were formed in each class, filter area can be secured greatly and 
the life as a filter improves. 

[0056] According to the ink jet head of claim 3, since the photopolymer of the layer near the liquid room of the 
photopolymers of two or more layers formed the diameter of opening of micropore in the minor diameter, a life 
becomes long while a function improves as a filter. 

[0057] Since the pattem which consists of a photopolymer formed in the FOTORISO process which forms two or more 
detailed gaps all over the passage fi"om the ink feed hopper which supplies ink to a liquid room to a liquid room has 
been arranged according to the ink jet head of claim 4, while being able to prevent mixing of the dust to a Uquid room 
etc. certainly and being able to improve image quality, the formation process of micropore is easy and can also prevent 
mixing of the dust at the time of micropore formation etc. 

[0058] Since two or more detailed gaps were formed in the height direction of the passage fi*om the ink feed hopper 
which supplies ink to a liquid room to a liquid room according to the ink jet head of claim 5, while a configuration 
three-dimensional as a filter can be performed and effectiveness improves, the life as a filter also improves. 
[0059] Since two or more detailed gaps were formed so small that it is close to a liquid room according to the ink jet 
head of claim 6, a life becomes long while a function improves as a filter. 

[0060] Since according to the ink jet head of claim 7 two or more patterns which form two or more detailed gaps are 
arranged all over the passage from an ink feed hopper to a liquid room and each pattem formed small such a detailed 
gap that it is close to a liquid room, a life becomes long while a function improves as a filter. 

[0061] Since two or more micropores were formed in the member which forms the ink feed hopper which supplies ink 
to a liquid room according to the ink jet head of claim 8, two or more functions, such as filters for capture, such as a 
substrate of a liquid room formation member and dust, can be effectively given to the member which forms an ink feed 
hopper. 

[0062] since two or more micropores were formed in the member which forms the ink feed hopper which suppUes ink to 
a liquid room in one ink jet head of above-mentioned claims 1, 4, and 5 according to the ink jet head of claim 9 — 
micropore ~ it can multilayer — the diameter of opening of micropore — target minor diameter-ization can become easy 
gradually, the function and endurance as a filter can also improve, and, moreover, the micropore of a photopolymer can 
be formed with a sufficient precision. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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Sfen©TS£ffliJ«<ifgi)|fflJ&railS3 3. 3 5*/hS< (Sfen 

tii:3S-r-5.:^fSj©^PM«*/h? < ) j^bR-t-sc i^^T? 
If. c©J;'5tct-n«7^;i';><bbr©«ee[fij±&ofS 

[0 04 5] */c> ?»fflifeP^Ri3 3. 3 5*ff$fiS•r4>'^• 
$->34, 3 6©ieg®^« 1 ir^KRg6*T.6 4>©t? 
«)tc < . -PHiiaH 5 r-^iESS 2 7 . ^BBSS 2 7 i itjgjg 
^2 4 a. 24b<i:©^ieai52 7 aSCXitjiS?S2 4 
a. 2 4 b©li-rn*^2 ir^t^ifclEg^^Ci^jflt 

•5, c©<i:#. ijuffiiffi^i 7^ciac^^4g^ciegb/c^>'f 
*->34. a 6«i'SMi;feH^3 3. 3 5«r/h$<Ji5 

[0046] h 1 1 *#RSLrH«:fl6©slife0(K: 
':5t^riJiH^-r4o C©^f^f«, -Y>i'«*&P2 6*> 

'bflnii?^^ 1 7 (CSS s-co-^ > i7©isggttnc. c©ijg 
8g©i«3:^ifij(cit!^©gfcffl^cr^|5S4 0 4ff$^-rs:7* h 
>; V 7- n X -c u fdSMmmif> e> & -5 ^ ^• 5^ - > 4 

1. 4 2>&IBaLA:fc©-C$)-5. 

[0047] Caym&tSif^mA: O ©?^^ft«. 
*!ria*lfeWI©*lffl«^^Sm2 i{cj:o-r1^©B8W 
4 3 5:ff$^!£■r5^^•^->4 i^SiStiSi 2ffliKcjg)?Sieg 
■r-Si^tC, JiffliMSJfMSm2 2{Cj:-,-r-'^i?->4 

1 ^3£^{C^tlS©FB1^4 3>Sr0fiS-r•5.>'^•^^->4 2?r-^ 
XjUT'U- h 1 6WJ«:?^fiSgB|gL.. cn6«:friBII*t0!l 
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4 0 ^Ji5^-r^ C i ^. 

[0048] c©j: ^{c-rn«. 7 ^ <i: uri:ftfl<j 

C 0 0 4 9 ] ;^:tc. m 1 2 ^rMSbrMtcSfcfi&OllJfe 
2 6 <!:!SSgi5»(C«iK©SR*ffl?L4 6 =S:3f$fi£Ufc*>©-C& 

-5, «sti«i 2fc^ifffl?L4 6*j^fiS-r-5:^^«. m« 

^■T^u- hrsistis 1 2 ^nm-r^m-^icit, ut^^x 

-5. i-y9^>i^XS{Cj:-:>t:*>^?L4 6*l^^ 

OCJfJfS-rSCi^^r-^So CCDiS^, a*ffl?L4 6*>6^C 

[0 05 0] C<DJ; ^ l 2«cSS*ffl?L4 6 ^BfS. 

c i fc J; -c, igftrfg 1 2 «:?gS?gRSgBW©»«. 

[005 ni/c. C<DJ^')^4lyi'm^n2Q ttiii> 
1 2 ©S!tiNB?L4 6 ^m^\t4> 5 0 m m i 1>X. JS 

matm^-^wi^i^-rcj;: ^ fcjipiijg^ i 7 scac^ai'. 

[0052] c©J; 5 tcf n«. wm^ 1 2 ©iblj^;*: 
■rsci*STtf4, ^Lr. C©J:^f<:^ja««iSr^&Jl 

^^.tt©*S7^ji.:Sf*sjfp>nSo -eniitic. m«i«± 

C<i:*^*S©K:>!^L.r, iiS)«©-Y>i'«l&P*|^^© 

©SlEffi*5-ctrr^ 5 \-n<D-m^^Th?i-^Vj±-t^ c 
[0053] ^c*3, *^Hj{j, )imfgT-©sl?:)^(^<ti[ 

mS'mo^i^ ( d 3 3 :^ISI©^{4 ) ?rfflt,i S > ^ x 
h-{CKBP>f, mi?:&r&]<!:|a)75r(Pl©^fii (d3 1 
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*s. yX;U©l3P:&|6j4EEm*^©S{4*(6]<!:ii:3^-r-5. 

:&lfil«:0/cX-;,S;i^*-:Jf:^©W>d'i^3: Y-^V F 
[0 054] 

[i6Bj©3S!>ii] iiitiam L fcj: ^ icimm i © > 

10 «$&P^®3l£ttmfli-CSt^ C©^^fe14WflgK«7* F 
v:7'o42X-cig|^©i83BB?L«:JBfiSb/c©r. iS^'^.© 
5 l?©igA*5eS{cE)5ih L-r ffii«to''DH*|t]±-c I? * i 
ftfc. gStffl?L©ff^fiK7-p-fex*!ggr. 8Siffl?UK^© 
=i"5^©jgAfeR*±-Ct-2,. 

[0 05 5] mim2<D-^>fi:>:>:.y F'^5' F4cj:n 

«. 'r>i'«iii&p*a^sbfett<s)ins:ig»aiJiLt:#B 

[0056] gt*13©-/>5'S^i 2» F'^f F6Cj:n 
20 a85tJl©S7fettll}fl§©^%©^Ki5t,^M©)^tt 

ffiflgK<!f^m©ggps*4NS(c0^L'/c©-c. y-{)v 

[0 05 7 ] iS3}tS4©'r>i'5^x F'^f FtCj;n 
5*. ?S^K:-Y>^*«$&-rS'^>i'«if&P*^6?S^'^© 

t«l^©ia[fflJ^d:P^P«*Ji5fi£^4:7* F y 
H2 X xmWL t. /c®5fett«fli7!P % S - > ^ffig L fc 
©■C, ?gS'^©3 5^©^gA*Stll(CR$±L-CiljflfeaM 
*[Sl±-rSC:i75S-C#Si^^{C, ^?L©?^fS7-t3 42X 
*5S:a-C. ^?Ui5fi£B#©=f5tf©?lAfelW±-C#S, 
30 [0 0 5 8 ] W^i^S©-^^?^^^ F'N-:, KfCj:n 
«. jSSW:-i'>i'4#t$&-r.S^'>i'«*&P*^6?S^'^© 
aJ8§©l^^:^|Sjtc1g|K©Sftffl^cF^Bi^S:J^HKL/c©-C. 7 

^ 3f i L x:SLmeii3imm.ifix # -cja^dsifiji^ s i 

[0 0 5 9] it*^6©W>i/i;cc •;; F'N-^ Ficin 

at5!©mffl^d:pa® «S[S«:ifit »a <!:v^ s < jj^^s l /c 

[0 0 6 0] if*il7©Y>i^s;'xf F'^-;- Fecj;n 

40 (f. 1S^©SS[«aifeFHll^^:?^^-r-S^f:S'->*-<'>e7«$& 
P*^6^^K:M^8SSS4'«c«ISiBgb. S^^•^'->«« 

[0 06 1 ] ifi^SW-O^i^x V F-^-p KfCJ:n 

««c1gtS!©Sfctffl7L%?I^^C/c©-C« -/>i^«*&P=&?^fiS 
•r S SiSt^ tcvg^ffJfSgPl!*©*^. =f 5 ^ffiMfla© -7 ^ ;l' 
i©1g3^©tgfi6^;?()mfi*Jfc^fc-ti S c i *5-c # €>o 
[0 06 2 ] ^^m^<D'<ly{^%>3i V F-^ f FCCj:n 
50 ±S5g»*^l. 4S0f5©t,>-rn*>©-<>i'i;'x 
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[01] *^HJ©— |lifim^-r-<'>i?i^c«: h'Ns, K 

[02] 01<D^«PI4%0 10 

[0 3] 0 1©A- Ai^«:?&^>»^®0 
[04] 0 l©B-B|gK:?&^»i®0 

[06] 05©C-Ci^{C?8^ -/>i'^J&ng|3©»iBD0 

[07] 05O'r>«'^PgPO«fiffl¥®0 

[08] 07©FSPOD*£:;^0 

[09] ffe©Jli6tf!l?r*-r¥S0 

[010] i&<Dmtj:i>mMm^7r;r^wm * 
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: [011] MK:ffe©si*6ms^-r05©E-EiS(cta^ 
•r^»fffi0 

[012] M{c*/cffe©Sli6CT*n^^05©C-Clifc 

ffl^-r^»iffi0 

[ff-^CDgiHJ] 

mm. s-^u-a, 7-igtta5E^ 

m^. 8 - 1 1 •••^-^t^^asc. i 

2 "*gs&iR. is-^xju. le 

•••yX;l--:7*u- f-, 1 7- Jii)I?K^. 2o -rB\mMm 
rKSPW. 2 l-W^?g^$^gP1vt, 2 2 -iffliM^JfJfiS 
gm. 2 3 -iJSf^KgP. 2 4a -ii-flijitavg^ 
S£8S) . 2 4 b •••rtffli|^tji?Kg (^tjiagns) . 2 5 - HI 
eSP, 2 6 -'f >i'#t$&p, 2 7" :9>ge?8. 2 7a - -^3- 

legp. 2 9•••'^>^'«*&>'^•-^:/, 30. 31. 4 6 "^ 

iHB?L. 3 3. 3 5. AO-Wmtmm. 3 4. 3 6--» 
ilffl^craSS©''fi'->. 4 1. 4 2•••Hlifi©'^•*->, 
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